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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain excellent characteristics over a broad 
temperature range by defining the temperature characteristic of a dielectric so 
that a shoulder can be moved in the direction to an attenuation area following 
temperature rise or drop. 

SOLUTION: Even through resonance lines 12a to 12c are connected by comb- 
line coupling (inductive coupling) by stay capacitance together by capacitive 
coupling through a step hole, the lines 12a to 12c are subjected to capacitive 



coupling because of the relation inductive coupling < capacitative coupling here. 
Thus, a part between input-output terminals 7 and 8 acts as a band pass filter. 
And, an attenuation area is provided in the neighborhood of a passband and 
when the threshold frequency position (limiting point) of a regulated maximum 
insertion loss comes close a shoulder part of a waveform showing a pass 
characteristic where an insertion loss becomes large from the passband to the 
attenuation area, the temperature characteristic of a dielectric is defined so that 
the shoulder part can be moved in the direction of the attenuation area in 
accordance with temperature rise or temperature drop. 



LEGAL STATUS 

[Date of request for examination] 26.07.2000 

[Date of sending the examiner's 
decision of rejection] 



rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 3468143 

[Date of registration] 05.09.2003 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against 
examiner's decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 

* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The dielectric filter characterized by setting the temperature 
characteristic of a dielectric that the amount of said shoulder moves in the 
direction of a decay area with a temperature rise or a temperature fall in the 
dielectric filter with which the threshold frequency location of the maximum 
insertion loss specified to a part for the wave-like shoulder which shows the 
passage property that have a decay area near the pass band, apply to said 



decay area from said pass band, and an insertion loss becomes large 
approaches. 

[Claim 2] Said dielectric filter is a dielectric filter according to claim 1 
characterized by setting the temperature characteristic of a dielectric that consist 
of two or more dielectric resonators, among those change of the resonance 
frequency to the temperature change of this trap resonator becomes smaller than 
other dielectric resonators while considering as the trap resonator which forms an 
attenuation pole, applying any one to said decay area from a part for said 
shoulder at least. 

[Claim 3] The dielectric filter according to claim 2 characterized by really 
calcinating said two or more dielectric resonators shaping and really as a single 
dielectric block. 

[Claim 4] Said dielectric filter is a dielectric filter according to claim 1 which is a 
band-pass filter which consists of two or more dielectric resonators which make 
said pass band resonance frequency. 

[Claim 5] Said dielectric filter is a dielectric filter according to claim 1 which is a 
band rejection filter which consists of two or more dielectric resonators which 
make said decay area resonance frequency. 

[Claim 6] The dielectric duplexer which used one side as the dielectric filter low- 
pass [ whose ] is a decay area, and whose high region is a pass band, and used 
another side as the dielectric filter low-pass [ whose ] is a pass band, and whose 
high region is a decay area while preparing two dielectric filters according to 
claim 1, 2, 4, or 5. 

[Claim 7] Said two dielectric filters are the dielectric duplexers according to claim 
6 really calcinated shaping and really as a single dielectric block. 
[Claim 8] The transmitter which prepares the dielectric duplexer of a publication 
in the RF circuit section, and turns to the dielectric filter of a publication, claim 6, 
or 7 among claims 1-5 at either. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the transmitter using the dielectric 
filter, the dielectric duplexer, and them which used the dielectric for the resonator 
part. 
[0002] 

[Description of the Prior Art] When two or more dielectric resonators are formed 
in the conventional, for example, dielectric, block and it constitutes a dielectric 
duplexer, while preparing two or more holes for resonance tracks in a dielectric 
block, the transmitting filter part which passes a transmitting band and attenuates 
a receiving band, and the receiving filter part which passes a receiving band and 
attenuates a transmitting band are prepared by forming a resonant-line way in 
those insides, respectively. 

[0003] It seems that the passage property of each filter is shown in drawing 14 
when the above-mentioned transmitting filter and a receiving filter are used as a 
band pass mold filter, respectively. Tx is a transmitting filter and Rx is each 
passage property of a receiving filter here. As hatching in drawing shows, the 
minimum magnitude of attenuation in the maximum insertion loss in a 
transmitting band and a receiving band is specified as a property of a transmitting 



filter, and the maximum insertion loss in a receiving band and the minimum 
magnitude of attenuation in a transmitting band are specified as a property of a 
receiving filter. The transmitting filter and the receiving filter are designed so that 
these conditions may be satisfied. 
[0004] 

[Problem(s) to be Solved by the Invention] However, a passage property as 
shown in drawing 14 is a property in predetermined temperature, and generally, 
the unloaded Q (Qo) of a resonator gets worse, so that a dielectric filter and a 
dielectric duplexer become an elevated temperature. This originates in the 
temperature characteristic of an electrode material. For example, in the case of 
silver or copper, whenever it goes up by 10 degrees C, conductivity falls about 
2%. Decline in the conductivity of this electrode leads to aggravation of Qo as it 
is. Therefore, the insertion loss of a filter will get worse, so that it becomes an 
elevated temperature. 

[0005] Generally, since the property of a passband is prescribed by the field 
which specifies the frequency range (threshold frequency of one threshold 
frequency to another side) as the maximum insertion loss, the both-shoulders 
part of a band-pass response will approach the edge of the above-mentioned 
field. Moreover, since the transceiver band is generally close in the case of a 
duplexer, the amount of [ which lasts to a decay area from a pass band ] 
shoulder will approach most the edge (the location which shows this maximum 
insertion loss and threshold frequency is hereafter called "critical point".) of the 
side near the decay area of the field which specifies the maximum insertion loss 
and its frequency range. 

[0006] For example, as (A) of drawing 14 is shown in A part, the filter with a lower 
passband (transmitting filter) has a critical point in the high region side of a 
passband, and as the filter with a higher passband (receiving filter) is shown in B 
part, a critical point is in the low-pass side of a passband. 
[0007] Since Qo of a resonator gets worse for the reason mentioned above when 
the temperature of a dielectric duplexer rises here, as a broken line shows (A) of 



drawing 14 , an insertion loss increases. And above a certain temperature, the 
amount of [ by the side of low-pass / of the passage property of the part for a 
shoulder and the receiving filter by the side of the high region of the passage 
property of a transmitting filter ] shoulder will exceed the maximum insertion loss 
of a critical point, respectively. 

[0008] Although the example shown in (A) of drawing 14 showed the case where 
the dielectric constant temperature characteristic of dielectric materials was fixed 
(a dielectric constant does not change even if there is a temperature change), 
when the dielectric constant temperature characteristic is in dielectric materials, 
as shown in (B) of drawing 14 , a passage property will shift also to a high region 
or low-pass side with the inclination. For example, when a dielectric constant falls 
and resonance frequency rises so that it becomes an elevated temperature from 
the usual temperature, a passage property as shown with a broken line in (B) of 
drawing 14 is shown. In this case, the amount of [ which has a decay area in a 
low-pass side / of the passage property of a receiving filter ] shoulder will exceed 
the maximum insertion loss of a critical point, as shown in B part. And since the 
wave of a passage property does not shift only below but shifts in the direction of 
the diagonal below in drawing as shown in (A) of drawing 14 , the above- 
mentioned problem arises at the time of a comparatively low elevated 
temperature. 

[0009] Having mentioned above is a problem produced similarly, not only a 
dielectric duplexer but when a critical point approaches a part for the shoulder to 
which it applies to a decay area from a pass band, and an insertion loss 
becomes large in the dielectric filter of a simple substance. 
[0010] The purpose of this invention improves degradation of the insertion-loss 
property over a temperature change, and is to offer the dielectric filter in which 
the property which continued and was excellent in the large temperature 
requirement is shown, a dielectric duplexer, and the transmitter using them. 
[0011] 

[Means for Solving the Problem] This invention is moved so that the wave which 



shows that passage property may not exceed the critical point which becomes 
settled in the maximum insertion loss and its threshold frequency, even if the 
temperature change of a dielectric filter or a dielectric duplexer arises. 
[0012] That is, in the dielectric filter with which the threshold frequency location 
(critical point) of the maximum insertion loss specified to a part for the wave-like 
shoulder which shows the passage property that an insertion loss becomes large, 
the dielectric filter of this invention having a decay area near the pass band, and 
applying it to said decay area from said pass band approaches, the amount of 
said shoulder determines that the temperature characteristic of a dielectric 
moves in the direction of a decay area with a temperature rise or a temperature 
fall. By this, even if the passage property of a filter changes with a temperature 
rise or a temperature fall, since the amount of [ which lasts to a decay area from 
a pass band ] shoulder shifts so that a critical point may be avoided, it will 
maintain a predetermined property. 

[0013] Moreover, this invention sets the temperature characteristic of a dielectric 
that change of the resonance frequency to the temperature change of this trap 
resonator becomes smaller than other dielectric resonators while considering as 
the trap resonator which forms an attenuation pole, constituting said dielectric 
filter from two or more dielectric resonators, among those applying any one to 
said decay area from a part for said shoulder at least. Thereby, irrespective of a 
temperature change, the damping property near an attenuation pole becomes 
fixed, and can maintain a predetermined damping property. 
[0014] Moreover, this invention should really calcinate said two or more dielectric 
resonators shaping and really as a single dielectric block. Although there is a 
problem which a misprint produces since the difference in the temperature 
characteristic of a dielectric cannot be distinguished from an appearance when it 
constitutes a dielectric filter combining a discrete dielectric resonator temporarily, 
according to this invention, the problem does not arise. 

[0015] Moreover, this invention is taken as the band-pass filter which constituted 
said dielectric filter from two or more dielectric resonators which make a pass 



band resonance frequency. While making the insertion loss of a pass band small 
by this, a large temperature requirement can be covered and the insertion loss 
for a shoulder of the pass band contiguous to a decay area can be maintained 
low. 

[0016] Moreover, this invention is taken as the band rejection filter which 
constituted said dielectric filter from two or more dielectric resonators which make 
a decay area resonance frequency. While this secures the magnitude of 
attenuation in a decay area greatly, a large temperature requirement can be 
covered and the insertion loss for a shoulder of the pass band contiguous to a 
decay area can be maintained low. 

[0017] The dielectric duplexer of this invention uses one side as the dielectric 
filter low-pass [ whose ] is a decay area and whose high region is a pass band, 
and uses another side as the dielectric filter low-pass [ whose ] is a pass band 
and whose high region is a decay area while it prepares the two above- 
mentioned dielectric filters. Thereby, also in which filter, the amount of [ of the 
passage property applied to a decay area from a pass band ] shoulder can cover 
a large temperature requirement, and it cannot exceed the maximum insertion 
loss, but can maintain the function as a duplexer. Moreover, in this dielectric 
duplexer, the thing which really calcinated the two above-mentioned dielectric 
filters shaping and really as a single dielectric block, then the problem of said 
misprint do not arise. 

[0018] Furthermore, the transmitter of this invention prepares the above- 
mentioned dielectric filter or a dielectric duplexer in the RF circuit section. The 
transmitter which covers a large temperature requirement by this and maintains 
the predetermined signal-processing function of the RF circuit section is obtained. 
[0019] 

[Embodiment of the Invention] The configuration of the dielectric filter concerning 
the 1st operation gestalt of this invention is explained with reference to drawing 1 
- drawing 4 . 

[0020] Drawing 1 is the projection drawing of a dielectric filter, and, for (A), a top 



view and (B) are [ a bottom view and (D of a front view and (C)) ] right side views. 
However, in case it mounts on the circuit board by using this dielectric filter as 
components, the transverse plane shown in (B) turns into a component side to 
the circuit board. 

[0021] To the rectangular parallelepiped-like block [ dielectric ] 1, this dielectric 
filter forms various holes and an electrode, and changes. That is, 2a, 2b, and 2c 
are the holes for resonance tracks, and form the resonant-line ways 12a, 12b, 
and 12c in the inside. Moreover, 3a and 3b are the holes for I/O joint tracks, and 
form the tracks 13a and 13b for I/O association in the inside. These holes are 
used as the step hole with which bores differ in the middle of a through tube, 
while forming in the external surface of the dielectric block 1 the input/output 
terminals 7 and 8 which continue from the tracks 13a and 13b for I/O association, 
respectively, these input/output terminals are removed - the earth electrode 10 is 
mostly formed in the whole surface (sixth page). Moreover, the electrode 
agenesis section shown by g is prepared near the edge of a side with the large 
bore of a step hole on the resonant-line ways 12a, 12b, and 12c, and this part is 
made to produce stray capacity (Cs). 

[0022] The operation of the dielectric filter constituted as mentioned above is as 
follows. Hole 2for resonance tracks a, 2b, and the resonant-line ways 12a, 12b, 
and 12c formed in 2c carry out capacitive association first, respectively. That is, 
although these resonant-line ways 12a, 12b, and 12c are combined by 
composition of COM line association (inductive association) by Above Cs, and 
capacitive association by the step hole, since it is considering as the relation of 
inductive joint < capacitive association here, the resonant-line ways 12a, 12b, 
and 12c carry out capacitive association as a whole. INTADIJITARU association 
is carried out, respectively between the resonant-line ways 12a and 12c and the 
tracks 13a and 13b for I/O association. Thereby, between input/output terminals 
7 and 8 acts as a band-pass filter. 

[0023] Drawing 2 is the representative circuit schematic of the above-mentioned 
dielectric filter. The impedance by the resonant-line ways [ in / in Za, Zb, and Zc / 



drawing 1 ] 12a, 12b, and 12c, and Zi and Zo are the impedances on the tracks 
13a and 13b for I/O association in drawing 1 here. Moreover, the impedance by 
the mutual capacity which produces Zia between resonant-line way 12a and 
track 13a for I/O association, and Zco are the impedances by the mutual capacity 
produced between resonant-line way 12c and track 13b for I/O association. 
Furthermore, the impedance according [ Zab ] to the mutual capacity of resonant- 
line way 12a and 12b and Zbc are the impedances by the mutual capacity of 
resonant-line way 12b and 12c. 

[0024] Drawing 3 is drawing showing the passage property of the above- 
mentioned dielectric filter. In this example, the attenuation pole was formed in the 
low-pass side of a pass band by the above-mentioned capacitive association, it 
applied to the decay area by the side of low-pass [ that ] from the pass band, and 
the steep damping property has been acquired. The hatching part in drawing 
indicates the frequency range to be the maximum insertion loss. In the usual 
temperature, although the amount of [ which is applied to a decay area low-pass 
/ the / from the wave-like pass band which shows a passage property ] shoulder 
is close to a critical point, the insertion loss in a pass band is smaller than the 
maximum insertion loss, as a drawing solid line shows. In addition, although a 
critical point exists also in high **** of the part shown by hatching, the field by the 
side of the high region of a pass band is not thought as important here. 
[0025] The dielectric constant temperature coefficient of the above-mentioned 
dielectric block is forward. Therefore, the passage property of the dielectric filter 
at the time of an elevated temperature is shifted in the low-pass direction, as a 
drawing destructive line shows. Moreover, according to the conductivity 
temperature coefficient of an electrode, Qo gets worse and an insertion loss 
increases. Therefore, in connection with a temperature rise, the wave of a 
passage property will be shifted in the direction of the diagonal below as a whole 
in drawing. The amount of [ which shows a passage property at the time of an 
elevated temperature as shown in (A) of drawing / wave-like ] shoulder does not 
exceed a critical point. 



[0026] When the dielectric constant temperature coefficient of a dielectric 
constitutes a dielectric filter temporarily using the ingredient which is about 0, as 
a passage property is shown in (B) of drawing 3 , in order [ in drawing ] to shift 
caudad, the amount of [ which is shown by B at a certain temperature ] shoulder 
will exceed a critical point. 

[0027] Drawing 4 shows the temperature characteristic about two dielectric 
materials. Resonance frequency falls, so that it becomes an elevated 
temperature from 25-degreeC on the basis of 25-degreeC, and only +85 degrees 
-5 ppm of resonance frequency of the dielectric resonator using the dielectric 
materials in which the property expressed with the continuous line is shown 
change by C. Also when temperature falls from 25-degreeC, resonance 
frequency falls and changes only -35 degrees -5 ppm by C. Moreover, resonance 
frequency rises, so that it becomes an elevated temperature from 25-degreeC on 
the basis of 25-degreeC, and only +85 degrees +5 ppm of resonance frequency 
of the dielectric resonator using the dielectric materials in which the property 
expressed with the drawing destructive line is shown change by C. Also when 
temperature falls from 25-degreeC, resonance frequency rises and changes only 
-35 degrees +5 ppm by C. Moreover, when a dielectric resonator is constituted 
using the dielectric materials in which the property expressed with the alternate 
long and short dash line in drawing is shown, +85-degreeC is covered from -35- 
degreeC, and resonance frequency hardly changes. 

[0028] as the dielectric materials in which the property of a BaO-PbO-Nd203- 
Ti02 convex mold is shown in drawing 4 as dielectric materials in which the 
property of a convex mold is shown - BaO-Bi203-Nd203-Sm203-Ti02 - as 
dielectric materials in which a flat property is shown, BaO-PbO-Bi203-Nd203- 
Ti02 can be used, respectively. Furthermore, a dielectric constant temperature 
coefficient (frequency temperature coefficient at the time of considering as a 
dielectric filter) can be set to arbitration by changing the presentation ratio of 
these ingredients. Although the temperature change of such resonance 
frequency becomes settled with the dielectric constant temperature coefficient of 



a dielectric block, since the temperature characteristic of dielectric materials is 
searched for by measurement of the resonance frequency when constituting a 
dielectric resonator, generally it expresses the temperature characteristic of a 
dielectric with a frequency temperature coefficient (it is called Following TC.) 
below. 

[0029] In connection with the temperature rise more than 25-degreeC shown by 
A in drawing 4 , a frequency will fall, namely, the dielectric materials of TC<0 will 
be used for the dielectric filter of the property shown in (A) of drawing 3 . 
[0030] Next, the configuration of the dielectric filter concerning the 2nd operation 
gestalt is explained with reference to drawing 5 - drawing 7 . Drawing 5 is the 
projection drawing of a dielectric filter, and, for (A), a top view and (B) are [ a 
bottom view and (D of a front view and (C)) ] right side views. However, in case it 
mounts on the circuit board by using this dielectric filter as components, the 
transverse plane shown in (B) turns into a component side to the circuit board. 
[0031] To the rectangular parallelepiped-like block [ dielectric ] 1, this dielectric 
filter forms various holes and an electrode, and changes. Unlike the configuration 
shown in drawing 1 , in this example, 2d of holes for resonance tracks is further 
prepared in the dielectric block 1, and 12d of resonant-line ways is formed in it at 
that inside, moreover, the object for I/O joint tracks - hole 3b - the dielectric 
block of the direction of 2d of holes for resonance tracks is mostly set to TC=0 by 
making a center into a boundary location, and the dielectric block of the field of 
another side is set to TC<0. Other configurations are the same as that of what 
was shown in drawing 1 R> 1 . At the time of shaping of this dielectric block, the 
dielectric of TC<0 and the dielectric of TC=0 are really calcinated shaping and 
really. If the basic presentation of dielectric materials is carried out in common in 
that case, since behavior of the dielectric materials at the time of shaping and 
baking will come to spread abbreviation etc., shaping and baking can be 
performed to coincidence. 

[0032] The operation of the dielectric filter shown in drawing 5 is as follows. Hole 
2for resonance tracks a, 2b, and the resonant-line ways 12a, 12b, and 12c 



formed in 2c carry out capacitive association first, respectively. Although it joins 
together by composition of COM line association (inductive association) by the 
stray capacity Cs of the electrode agenesis section g, and capacitive association 
by the step hole, as well as the case of the 1st operation gestalt since it is 
considering the resonant-line ways 12a, 12b, and 12c as the relation of inductive 
joint < capacitive association here, the resonant-line ways 12a, 12b, and 12c 
carry out capacitive association as a whole. INTADIJITARU association is carried 
out, respectively between the resonant-line ways 12a and 12c and the tracks 13a 
and 13b for I/O association. Thereby, between input/output terminals 7 and 8 
acts as a band-pass filter. Moreover, 12d of resonant-line ways carries out 
INTADIJITARU association with track 13b for I/O association, and they act as a 
trap resonator. 

[0033] Drawing 6 is the representative circuit schematic of the above-mentioned 
dielectric filter. The impedance according [ Zd ] to 12d of resonant-line ways and 
Zdo are the impedance Zo by track 13b for I/O association, and an impedance by 
the mutual capacity produced between 12d of resonant-line ways here. Others 
are the same as that of the equal circuit shown in drawing 2 . 
[0034] Drawing 7 is drawing showing the passage property of the above- 
mentioned dielectric filter. In this example, the attenuation pole is generated by 
12d of resonant-line ways which act as the above-mentioned trap resonator. This 
was missing from the decay area by the side of Iqw-pass [ the ] from the pass 
band, and the steep damping property has been acquired. The hatching part [ in / 
in the hatching part in the pass band in drawing / the maximum insertion loss and 
its frequency range, and a decay area ] shows the minimum magnitude of 
attenuation and its frequency range, respectively. In the usual temperature, 
although the amount of [ which is applied to a decay area low-pass / the / from 
the wave-like pass band which shows a passage property ] shoulder is close to a 
critical point, the insertion loss in a pass band is smaller than the maximum 
insertion loss, as a drawing solid line shows. Since the dielectric of a band-pass 
filter part is TC<0 as shown in drawing 5 , the wave which shows the passage 



property of the dielectric filter at the time of an elevated temperature is shifted in 
the direction of the diagonal below as a whole, as a drawing destructive line 
shows. The amount of [ which shows a passage property at this time / wave-like ] 
shoulder does not exceed a critical point. Moreover, since the dielectric of 2d part 
of holes for resonance tracks is TC=0, the frequency of an attenuation pole is 
fixed irrespective of a temperature change. The magnitude of attenuation in a 
decay area can always be secured by this, and the minimum magnitude of 
attenuation in a decay area specified can always be secured. 
[0035] Next, the configuration of the dielectric filter concerning the 3rd operation 
gestalt is explained based on drawing 8 and drawing 9 . Although the example 
shown above showed the dielectric filter which has a band-pass response, it is 
applicable to the dielectric filter of a band inhibition mold similarly. Drawing 8 is 
the equal circuit. Zb, Zd, and Zf are the impedances of a resonant-line way here, 
respectively, and ZbdZdf is an impedance by the mutual capacity in which these 
tracks carry out INTADIJITARU association. Moreover, it is an impedance 
according [ accord / Za, Zc, and Ze / the impedance of the resonant-line way as a 
trap resonator / Zab ] to the mutual capacity between Resonator Za and Zb, and 
in order to act as pi/2 of phase circuits, (Za, Zab) act as a trap resonator. 
Similarly, Zed is an impedance by the mutual capacity between Resonator Zd 
and Zc, (Zc, Zed) act as a trap resonator, Zef is an impedance by the mutual 
capacity between Resonator Zf and Ze, and (Zf, Zef) act as a trap resonator. 
Thus, it is considering as the structure where three steps of trap resonators were 
combined. 

[0036] Drawing 9 is drawing showing the passage property of the above- 
mentioned dielectric filter. Here, the amount of [ of the passage property which 
lasts to a decay area from a pass band ] shoulder is close to a critical point. The 
dielectric materials of a dielectric block are set to TOO. Therefore, at the time of 
an elevated temperature, the wave of a passage property is shifted in the 
direction of the diagonal below, as a broken line shows. This does not exceed the 
maximum of passage loss at the time of an elevated temperature. 
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[0037] Next, the configuration of the dielectric duplexer concerning the 4th 
operation gestalt is explained with reference to drawing 10 - drawing 12 . 
Drawing 10 R> 0 is the projection drawing of a dielectric duplexer, and, for (A), a 
top view and (B) are [ a bottom view and (D of a front view and (C)) ] right side 
views. In case it mounts on the circuit board by using this dielectric duplexer as 
components, the transverse plane shown in (B) turns into a component side to 
the circuit board. 

[0038] To the rectangular parallelepiped-like block [ dielectric ] 1, this dielectric 
duplexer forms various holes and an electrode, and changes. That is, 2a, 2b, and 
2c are the holes for resonance tracks, and form the resonant-line ways 12a, 12b, 
and 12c in the inside. Similarly, 5a, 5b, and 5c are the holes for resonance tracks, 
and form the resonant-line ways 15a, 15b, and 15c in the inside. Moreover, 3a, 
3b, and 3c are the holes for I/O joint tracks, respectively, and form the tracks 13a, 
13b, and 13c for I/O association in those insides. These holes are used as the 
step hole with which bores differ in the middle of a through tube, while forming in 
the external surface of the dielectric block 1 the input/output terminals 7, 8, and 9 
which continue, respectively from the tracks 13a, 13b, and 13c for I/O association, 
these input/output terminals are removed - the earth electrode 10 is mostly 
formed in the whole surface (sixth page). Moreover, the electrode agenesis 
section shown by g is prepared near the edge of a side with the large bore of a 
step hole on the resonant-line ways 12a, 12b, 12c, 15a, 15b, and 15c, 
respectively, and this part is made to produce stray capacity (Cs). 
[0039] The above-mentioned dielectric block 1 consists of the field of four 
dielectrics, TC=0, TOO, TC<0, and TC=0, as shown in (B) of drawing 10 . 
[0040] The operation of the dielectric duplexer constituted as mentioned above is 
as follows. Hole 2for resonance tracks a, 2b, and the resonant-line ways 12a, 
12b, and 12c formed in 2c carry out inductive association first, respectively. 
Although the resonant-line ways 12a, 12b, and 12c are combined by composition 
of COM line association (inductive association) by the stray capacity Cs of the 
electrode agenesis section g, and capacitive association by the step hole, since it 



is considering as the relation of inductive joint > capacitive association here, the 
resonant-line ways 12a, 12b, and 12c carry out inductive association as a whole. 
INTADIJITARU association is carried out, respectively between the resonant-line 
ways 12a and 12c and the tracks 13a and 13b for I/O association. 12d of 
resonant-line ways and track 13b for I/O association carry out INTADIJITARU 
association. . 

[0041] On the other hand, the resonant-line ways 15a, 15b, and 15c carry out 
capacitive association, respectively. Although the resonant-line ways 15a, 15b, 
and 15c are combined by composition of COM line association (inductive 
association) by the stray capacity Cs of the electrode agenesis section g, and 
capacitive association by the step hole, since it is considering as the relation of 
inductive joint < capacitive association here, the resonant-line ways 15a, 15b, 
and 15c carry out capacitive association as a whole. INTADIJITARU association 
is carried out, respectively between the resonant-line ways 15a and 15c and the 
tracks 13c and 13a for I/O association, and 15d of resonant-line ways and track 
13c for I/O association carry out INTADIJITARU association. 
[0042] Drawing 1 1 is the representative circuit schematic of the above-mentioned 
dielectric filter. The impedance by the resonant-line ways [ in / in Z1a, Z1b, and 
Z1c / drawing 10 ] 15a, 15b, and 15c, the impedance according [ Z1d ] to 15d of 
resonant-line ways, and Z2d are the impedances by 12d of resonant-line ways 
here. Moreover, Z2a, Z2b, the impedance by the resonant-line ways [ in / in Z2c / 
drawing 10 ] 12a, 12b, and 12c, Z1i, Zio, and Z2o are the impedances on the 
tracks 13c, 13a, and 13b for I/O association in drawing 1 . Moreover, the 
impedance by the mutual capacity which produces Z1id between 15d of 
resonant-line ways and track 13c for I/O association, and Z2od are the 
impedances by the mutual capacity produced between 12d of resonant-line ways, 
and track 13b for I/O association. The impedance by the mutual capacity which 
produces Z1ab among the resonant-line ways 15a and 15b, the impedance by 
the mutual capacity which produces Z1bc among the resonant-line ways 15b and 
15c, the impedance by the mutual capacity which produces Z2ab among the 



resonant-line ways 12a and 12b, and Z2bc are the impedances by the mutual 
capacity produced among the resonant-line ways 12b and 12c. Furthermore, the 
impedance by the mutual capacity which produces Z1co between resonant-line 
way 15c and track 13a for I/O association, and Z2ai are the impedances by the 
mutual capacity produced between resonant-line way 12a and track 13a for I/O 
association. 

[0043] Thus, a transmitting filter and a receiving filter consist of three steps of 
resonators, and one step of trap resonator, respectively. 
[0044] Drawing 12 is drawing showing the passage property of the above- 
mentioned dielectric duplexer. In this example, a transmitting filter passes a 
transmitting band and attenuates the receiving band in that high region side. A 
receiving filter passes a receiving band and attenuates the transmitting band in 
the low-pass side. The transmitting filter forms the decay area by the above- 
mentioned trap resonator in the high region side of the pass band, and the 
receiving filter forms the decay area by the above-mentioned trap resonator in 
the low-pass side of the pass band. 

[0045] The hatching part in drawing shows the maximum insertion loss, the 
minimum magnitude of attenuation, and those frequency ranges. In the usual 
temperature, although the amount of [ which lasts to a decay area from the wave- 
like pass band which shows a passage property ] shoulder is close to a critical 
point, the insertion loss in a pass band is smaller than the maximum insertion 
loss, as a drawing solid line shows. 

[0046] The dielectric of the resonator part which makes the band-pass response 
of a transmitting filter discover is TOO. Therefore, the wave which shows the 
passage property of the transmitting filter at the time of an elevated temperature 
is shifted in the direction of the diagonal below, as a drawing destructive line 
shows. Therefore, as shown in (A) of drawing, the amount of [ a transmitting filter 
indicates a passage property to be at the time of an elevated temperature / wave- 
like ] shoulder does not exceed a critical point. Moreover, the dielectric of the 
resonator part which makes the band-pass response of a receiving filter discover 



is TC<0. Therefore, the wave which shows the passage property of the receiving 
filter at the time of an elevated temperature is shifted in the direction of the 
diagonal below, as a drawing destructive line shows. Therefore, as shown in (A) 
of drawing, the amount of [ a receiving filter indicates a passage property to be at 
the time of an elevated temperature / wave-like ] shoulder does not exceed a 
critical point. Moreover, since the dielectric of each resonator part which makes 
the attenuation pole of a transmitting filter and a receiving filter discover is TC=0, 
it can always secure the magnitude of attenuation in the receiving band of a 
transmitting filter, and the magnitude of attenuation in the transmitting band of a 
receiving filter also in the time of an elevated temperature. 
[0047] The ingredient shown by A in drawing 4 as a dielectric of the resonator 
part which makes the band-pass response of a receiving filter discover is used 
using the ingredient shown by B in drawing 4 as a dielectric of the resonator part 
which makes the band-pass response of the above-mentioned transmitting filter 
discover here. Therefore, as shown in (B) of drawing 12 from 25-degreeC at the 
time of low temperature, the property of the pass band of a transmitting filter is 
changed in the direction of the diagonal right in drawing, and the property of the 
pass band of a receiving filter is changed in the direction of the diagonal left in 
drawing. Therefore, it becomes still better [ both a transmitting filter and a 
receiving filter / an insertion loss ] at the time of low temperature. 
[0048] Drawing 13 is the block diagram showing the configuration of the 
transmitter concerning the 5th operation gestalt. this drawing - setting - ANT - 
for a band-pass filter, AMPa, and AMPb, an amplifying circuit, MIXa, and MIXb 
are [ a transceiver antenna and DPX / a duplexer, BPFa, BPFb, and BPFc / an 
oscillator and DIV of a mixer and OSC ] counting-down circuits (synthesizer), 
respectively. MIXa modulates the signalling frequency outputted from DIV with a 
modulating signal, BPFa passes only the band of transmit frequencies, and 
AMPa carries out power amplification of this, and transmits from ANT through 
DPX. BPFb passes only a received frequency band among the signals outputted 
from DPX, and AMPb amplifies it. MIXb mixes the signalling frequency and the 



input signal which are outputted from BPFc, and outputs an intermediate 
frequency signal IF. 

[0049] The duplexer DPX part shown in drawing 13 uses the dielectric duplexer 
of the structure shown in drawing 10 . Moreover, the dielectric filter of the 
structure shown in drawing 1 or drawing 5 can be used for band-pass filter BPFa, 
BPFb, and BPFc. Thus, a small communication device is constituted in the whole. 
[0050] 

[Effect of the Invention] Since according to invention concerning claim 1 the 
amount of [ which lasts to a decay area from a pass band ] shoulder shifts so that 
a critical point may be avoided even if the passage property of a filter changes 
with a temperature rise or a temperature fall, a predetermined property is 
maintainable. 

[0051] According to invention concerning claim 2, it cannot be dependent on 
temperature and the damping property near an attenuation pole can maintain a 
predetermined damping property. 

[0052] According to invention concerning claim 3, the problem of a misprint like 
[ in the case of constituting a dielectric filter combining a discrete dielectric 
resonator ] is avoidable. 

[0053] According to invention concerning claim 4, while making the insertion loss 
of a pass band small, a large temperature requirement can be covered and the 
insertion loss for a shoulder of the pass band contiguous to a decay area can be 
maintained low. 

[0054] According to invention concerning claim 5, while securing the magnitude 
of attenuation in a decay area greatly, a large temperature requirement can be 
covered and the insertion loss for a shoulder of the pass band contiguous to a 
decay area can be maintained low. 

[0055] According to invention concerning claim 6, also in which filter of a 
transmitting filter and a receiving filter, the amount of [ of the passage property 
applied to a decay area from a pass band ] shoulder can cover a large 
temperature requirement, and it cannot exceed the maximum insertion loss, but 



can maintain the function as a duplexer. 

[0056] According to invention concerning claim 7, the problem of a misprint like 
[ in the case of constituting a dielectric duplexer combining a discrete dielectric 
resonator ] does not arise. 

[0057] Furthermore, according to invention concerning claim 8, the transmitter 
which covers a large temperature requirement and maintains the predetermined 
signal-processing function of the RF circuit section is obtained. 
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[Brief Description of the Drawings] 

[Drawing 1] Projection drawing of the dielectric filter concerning the 1st operation 
gestalt 

[Drawing 2] The representative circuit schematic of this dielectric filter 
[Drawing 3] The passage property Fig. of this dielectric filter 
[Drawing 4] Drawing showing the example of the frequency temperature change 
by the difference in dielectric materials 

[Drawing 5] Projection drawing of the dielectric filter concerning the 2nd operation 
gestalt 



[Drawing 6] The representative circuit schematic of this dielectric filter 
[Drawing 7] The passage property Fig. of this dielectric filter 
[Drawing 8] The representative circuit schematic of the dielectric filter concerning 
the 3rd operation gestalt 

[Drawing 9] The passage property Fig. of this dielectric filter 

[Drawing 10] Projection drawing of the dielectric duplexer concerning the 4th 

operation gestalt 

[Drawing 1 1] The representative circuit schematic of this dielectric duplexer 
[Drawing 12] The passage property Fig. of this dielectric duplexer 
[Drawing 13] The block diagram showing the configuration of the transmitter 
concerning the 5th operation gestalt 

[Drawing 14] The passage property Fig. of the conventional dielectric duplexer 

[Description of Notations] 

1 -dielectric block 

The hole for 2-resonance tracks 

The hole for 3-I/0 joint tracks 

4, the hole for 5-resonance tracks 

7, 8, 9-input/output terminal 

10-earth electrode 

12-resonant-line way 

The track for 1 3-I/0 association 

15-resonant-line way 
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[0 0 3 2] H5t*Lfc««#7-f^©ff«l4*<Z) 
ch^OT'^^o £1*#filW»ffl?L2 a, 2 b, 2 c \ZW 
fijbfc*16»(8l 2 a, 12 b, 1 2 c tt-t-tl-PftSa 

SSSl2a, 12 b, 12c«fS»«g^M 
SC slCcfc* 3 ALOIS'S- (R8Jtt*S<&) iXry? 

2a, 12b, 1 2 ctt4#iltMtt»*tfi. ft 
»ffil2a, 12cMM^Ml3a, 13 

icto, At±s^s^7 1 8 tomtit ftmmm? << t. 

IT^fflT^o AfiltK 1 2 d »AtBAI8#ffl«l 

Kl3bM>^-r>f^;HB$l/T, h7y^ftfi 

[0 0 3 3] H6tt±ER«#7>r^©^fiBilEl»HT 
CuTZdliftfiSKl 2 dkU:*^ >tf— ^> 
X, Zd ottAIBA^ffl»Bl 3 b(a§Olf-y 
>X Z o <hftH^S§ 1 2 d iKOWtc^CSfflS^aJC J: 

[0 0 3 4] B 7 li±BBt#7 J^©SMttSS 
&ffl?L2 d«#©RS#UTC = 0T»5W, ttSS 

mmmiz&ttzm.mm&mzm&t'zct&T^. urn 
mz&tfzMfeznT^zm'bmmm&mzmfcTzz. 

[0035] &\zf&3<Dnmmmzgkz>mm#y 4 fr* 
(Dffif&zm 8 &£zfm 9 &m\zwtwTz>o s^±\z^vrz 
m t? & *-r ^ 7 ^ ;u 9 z ^ l fc 

0 8t*£<Z>^«lnI&-e&£. ^^TZb, Zd, 
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z f i»tif n»fi»Bo-f > e-y > AT* 0 » Zb 
d, Zd f licn6©»BW>^-r>f^^;HS§t 
S4aS«fitCJ:S-r>e-^>XT*S. ^:Za, z 
c, Z e tt h 7 y ^*fi»t t TO*««8©>f >tf- 
¥>X. Z a bte&UggZ atZ bW<B4B5SSlcJ:3 

-r >tf-y>xT**o, 7c/2©ffitaiHi88«hUTfpffl"r 

(Za, Z a b) # h ^ y LTff/H 
T^o H«JCZcdtt*SgZdi:ZcPp1©fflS*S^ 
££-f >fc?-^>AT&D, (Zc, Zed) *h7y 
10 y^^UTfE/SU Zeftt*SSZftZeB© 
fflI*liaM>^>XT»0, (Zf, Ze 

[0 0 3 6] 09 tt±E8t#7>r )V9 (7>iii&£H££^ 

&&<Dmmmmft*jz&mi,T^z>o mm^u y ^ 

20 ©IM^^ui^^o 

[0037] &\zm4<Dmmmm\z&z>mm&7 : ^7u 
zwm&zmi o-ai 2^#KUTSiwrs. 01 

0ttRS#fiyi/^1f©figBt»0, (A) tt^pa 
UK (B) ttiEiBH, (O (D) fcfc&fflffi 

ere**. ^©Bmft^^u^-y-^SiBtbTiEias 
K-htc^g-r^^tc^, (b) \z^TiEffirf[E\¥&mmiz 

[0038] z<Dmn#T3.7ut7yr\t* w.jjfcvi<Dm 

30 £oTft^*>2a, 2 b, 2 c ttft«j»Kffl?LT» 0 , 
-t©F«gffitCftfil8K 1 2 a, 12 b, 12c«lT 
l^. 5a, 5b, 5ctt#«*Bffl*LT* 

5 a, 15b, 15c« 
LT^£. £fc3a, 3 b, 3 c U^tl^nxmtt^ 

a, 13b, 13cWl/Tl^. Ctt£0>?LWtftiI 

:/ny^ KDtvmizizAmjjm&mfa&i 3 a, 13 

b, nc^^^nitnAMf 7, 8, 9 

m (AD «HSl0^MLTl^o 
Ml2a, 12b, 12c, 15a, 15b, 15c 

\z\t. 7,^^zni<o^m<D±^^<D^mfimzgx*7F: 
cc s) s^ds-st^*. 

[0 0 3 9] ±KVI&»7uy& Itt, Ell 0CO (B) 
5 TC=0, TOO, TC<0, TC = 

[0040] &±(D£o\zffi&urzmmfc^n.yu?v 

50 ©ffffltt*©t*$0-e*5. *1 , *8«ISffla2a i 2 
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b, 2 ctc^fiELfc*S»Kl 2 a. 12 b, 1 2 c fcfc 
fn^SttlS^o «Ml2a, 12 b. 1 

»<hLT^fc«)» ^iiBei2a, 12b, 12ctt 
^(hLTSM^tSo «i«8l2a, 12ct 
AttSrtlS'&ffliBI&l 3 a, 1 3 btoB»»ft€n-f > 

1 3 b £ti-*f >*-^>< s^Ma^r*. 
[0 04 1 ] «Ml5a, 15b, 1 5 c 

fn^nSltt^^TS, 5 a, 15 b, 1 

5 c JfcjSffi g <£>??jffi^:ffi CstC££3A^> 

«<hLTt>*&a&. 5 a, 15b, 15c« 

±»ttt8IttlS^T5. 5 a, 1 5 c £ 

\mtit£&mmt& i 3 c , 1 3 a t©rai»n?n< > 
«gg 1 3 c <h^-r >*~?>r v^;ne^-rs. 

[0 0 4 2] HI 1 «Jil5^im#^^;U^cD^ffilpIg§g| 
T£>£ 0 uutZla, Zlb, ZlcttHlOJC^tt 
£#J8«Kl5a, 15 b, 1 5 ctdJtS-r>lf-y> 
X, Z 1 dti^li^S§l 5 dtc<££-f >tf-^>X, Z 
2 d 1 2 d fli 1)^ > e-^>XT$)^o * 

fc, Z2a, Z2b, Z 2 c «0 1 0 
12a, 12b, 1 2 c iCjcS-T >fcf— ^>X, Zl 

i, z i o, z 2 ottai iz&»zxm*jte&mmi6i 

3c, 13a, 1 3 bfCJ:^>'Y>tf— y>X^^^o ^ 
fzZ 1 id R£;jg«|» 1 5 d tAffi*«^i» 1 3 c 

i:©wtc:^i;sffls*sjc<fc«-r>tr— ^>x, z2o 

dttM«k»l 2 d fcAWA*l*ffl»Kl 3 btoBK: 
^SfflS^aiCcfcS^fcr-^XTfcS. Zlab 
»#SIMS 1 5 a <h 1 5 b £(0fHHc4= DSffiS^MlC «fc 
5-f>fcf— ^>X, ZlbcU«fiiBBl5btl5c 
t(Ora(C^U^fflS§*{C<J;S-r >t D — ^>X, Z2a 
bl^IMl 2 a £ 1 2 b£<OP B 1fc£U£tB5^*lC 
cfcS-f >fc?-^>X, Z2bc^iSKl2btl2 
c t<z>ratc*i:s4BS««Jc:<k€>-f >fcf— ^>XT» 

$<E>JC, ZlcolJ*i»Bl5ctABA^ffl 
ISB1 3 a£©IBfc:£i;s«SS«;:J;-5-f >tf-^> 
X. Z 2 a i ttAXISlft 1 2 a £ Affl*l6^ffl*M& 1 3 

a. 

[0043] z.(D£?izisT. mmy-oi^^my^ 

[0 0 4 4] H 1 2tt±K»«#^:x:/U*1*<Bffiia4* 
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[0 0 4 5] H+Au/^>4/W»^**»Aa*t«/h 

\z^x(Dm^^m^\z7&m^r^^. mmmz 

[0 0 4 6] ais7>r ^^©STjajiiawttSr^^-frs 
mz&tt&mm7 ^ )v?<Dmm%&*KTmMfo* m+ 

#k 0<Z) (A) K^T<fc5tc, 2lfi7-f )V9teMW&t\z 

a, m*mmT*mT&?izm&tETJj&\^>y 

JtcDfrtb. m<D (A) t^-TJ;^tc, Xfg^-r^teBS 
OWftSSRSSlirS^n-PntO^fiSW^ORmfftt 

[0 0 4 7] ^CT?±IBaHl7>f ;U^©«r«ffiia«rtt^ 

30 ^t£^z&M^ft<nmmfc£isTm4\z&^xBx* 

**£J!i^£o *:<Dfctb* 2 5° C <fc 0 fiiBPSKSS l>Tte 

012(7) (b) ic^-r^aic mmy<<)i'*<Dmmi&<D 
wmtmiz&^xftm®jijjftizm&is* &my*)v* 
0mmm<D^mtm\z^x&nisb±^\z^'r^o 
Lrc&^x&um\z&^x\*mmy * )v$ t&my << )v 

[0 0 4 8] iai3 urn 5 (D&t&mmz&zmmmvm 

fsT>^^. DPXttra^l'^ BPFa, BPF 

b, bpf ctttn^tm&mffiyjji*. amp a, 

AMP bte-^n^nifiBlelK, MIXa, M I X b fl-^ 

n^n^+t\ oscutyi/-^, d i v^g 

(->>"fe1t-rif— ) Tr&3o M I XattD I v^e>tH* 
$nSj^K»fs^^^lHfi^T^E)IL^ BPFateMff 
H«»©fflr«©*S:jijg$ii:, AMPaH^tli&i^ 
BUTDPX^LANTcfcOMtS. BPFbteD 

px^^m^$nsm^^^sft^fe»s«cD*€:ii 

50 AMP bte^n^iifHTSo MIXb^BPF 



(7) 



2000-223908 



11 

[0 0 4 9] HI 3 (Z^Lfc^^yu-^-^D P XgBttte 

mi oiz^isfzm&tDmnfc^^-fuz^&m^^o * 

rcft%LmMy<< WBPF a, B P F b , BPFcIC^ 
[0 0 5 0] 

[0 0 5 1 ] «#*2K«*56WcJ:ntf* MSSftiE 
[0 0 5 2] |«*^3{C^^^0JfCcfcn«> T^X^U 
[0 0 5 3] W#«4K«5SBWfc<fc*ltf. ii»igE©ff 

[0 0 5 4] M*H5ICff««HICJ:tltf. MMC« 

[0055] »*«6t»s«9Hfc«fcntf» mmy-ob 

[0 0 5 6]JI*«7i:ff5»«i:J;nH ^-f^'J 
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[0057] ts*>\z. m&m8\zmzmwiz£n&* m 
^ummm\zm^xmm^mt&moym^<omnmmmm 

imi] mi<D'nmMmiz%zmmw7<<)\'?<D&mm 
[H3] mmm&y* )\s?(omMttttim 

[04] ««*«»©jSl^cJ:SHR»MK^{b^WS: 

[05] m2<D^mmm\zm^mm^7^)i^(o^»m 

[0 6] 1^18®#:7>f ^<D^ffi[e!&0 
[0 7] HR*ff7>r^^©iaa«FttH 
[0 8] *3<o*«»aBJcffiR«ff7-r;^<z>»«iai 



[09] HRt»7-fJ^©lHJttB 

[010] m4(Dmmmmjz^^mm^zL^u^^-(D 



[011] I^Rm#5^:/U^<£#ffi[IJi&0 

[012] mmm^zL^u^^aymmw^m 

[013] »5<0*)6^«Blc«*iHB«©«l«**"r^ 

[014] i£mcnmnfcT^7u?v<Dmi&&'\$im 
i -mmfcyay? 

7, 8, 9-AtB**^ 

i o -&*&mm 

1 2 -^S^gS 
1 3 -Affi^^l 

i 5 -#mm& 
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